Introduction
Pre-eclampsia (PE) is a serious pregnancy-specific disorder and causes significant neonatal and maternal morbidity and mortality. Recent studies showed that cardiovascular variability parameters may support an early diagnosis of this disease. The aim of this study was to prove if bivariate Segmented Poincaré plot Analysis (SPPA) may detect changes of cardiovascular coupling in PE.
Methods
From 50 healthy pregnant women (CON) and 16 women suffering from PE 30 minutes of non-invasive blood pressure and beat-to-beat intervals (BBI) were continuously recorded. Couplings between BBI and corresponding systolic (SBP) and diastolic blood pressure (DBP) values were analysed applying the SPPA. The algorithm of bivariate SPPA includes the calculation of standard deviations (SD) according to the traditional Poincare plot analysis (PPA) and the normalized segmentation of the plots analysing SBP or DBP as a function of BBI. The measuring points within each rectangle are summed up and the rows and columns probabilities of occurrences are calculated. The Mann-Whitney U-Test statistically proves differences in rows, columns and PPA indices. Finally, discriminant function analysis was performed to separate the patient groups.
Results
We revealed significant differences within column 5 analysing couplings of BBI and SBP and of BBI and DBP (p=0.0065) including higher numbers of points in CON. Furthermore, row 5 (p=0.0029) includes a higher number of points in PE investigating couplings of BBI and SBP. The calculated linear indices from traditional PPA SD1 and SD2 do not show any significant difference in the couplings. Applying discriminant function analysis both groups could be separated with an accuracy of 74.9% (area under the receiver operator curve).
Conclusion
Applying bivariate SPPA we found an altered cardiovascular coupling between healthy pregnant women and pregnant women suffering from PE. Couplings between BBI and SBP are more impaired than couplings between BBI and DBP.
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